We present an approach to the calculation of absolute deformation potentials (ADP's) based on ab initio all-electron methods. The ADP of a given single-particle state is obtained from the variation of its energy between a compressed and an expanded region of the same material. Core levels are used to calculate the band onset at the compressed-expanded homojunction. W'e present results for a simple metal (Al), a semiconductor (Si), and an insulator (NaC1) under uniaxial strain. We find that (i) 
I. MrRODUCnON
The concept of deformation potential was introduced in 1950 by Bardeen and Shockley' to describe the interaction between electrons and acoustic phonons. They assumed that the matrix elements of the electron-phonon interaction are related to the derivatives of the electronic energy levels with respect to macroscopic strain (deformation potentials). This conjecture, known as deformation potential theorem, has been recently proved by Res- ta in the framework of density-functional theory.
While the relatiue deformation potential between two energy levels of the same system (i.e. , the derivative with respect to strain of the energy difference between the two levels) is a well-defined quantity that can be measured and calculated in a straightforward manner, ' the concept of absolute deformation potential (ADP) is much more subtle. Due to the long-range nature of Coulomb interactions, in fact, the absolute position of an energy level in an infinite solid is ill-defined, and only energy difFerences are accessible to either calculations or experiments. Thus, the deformation potentials of an infinite solid are defined only within an additive constant that represents the derivative of the reference energy with respect to strain. While it has often been assumed that a given reference energy is strain independent, this assumption is arbitrary and cannot be rigorously proved. In fact, if one defines "absolute" to imply "without reference, " then it is impossible to define an "absolute*' deformation potential in an infinite solid. As Van The crystal-field averaged ADP of the valence-band maximum (sometimes denoted by a")is compared in Table I with the previous ab initio calculations of Van As we can see, the agreement is quite good for the (001) and (111)directions. In the case of the (110) direction, our result is probably affected by the slow convergence of the ADP with respect to the dimension of the supercell. ' The ADP's of a simple metal (Al), a semiconductor (Si), and an insulator (NaC1) are shown in Fig. 2 for (001) uniaxial strain. Note that the (001} interface of the compressed-expanded homojunction of NaCl is nonpolar; therefore, the displacement of the interfacial atomic planes in the direction of the strain does not change the ADP A.lthough the energy gaps shown in Fig 2a. 
